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Live imaging combined with genetic-labeling studies suggest that
morphogenesis of gut endoderm in the mouse embryo involves a
dynamic widespread intercalation between two endodermal popula-
tions, definitive and visceral. This morphogenetic event results in the
formation of an epithelium on the surface of the embryo comprising
cells of two distinct origins, and both these populations will
contribute to the gut tube. By investigating mutants in which gut
endoderm morphogenesis is disrupted we hope to gain insight into
the mechanisms regulating the intercalation process. Progress with
these studies will be discussed.
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Animal populations naturally display variations in the size of
their individuals, but this variability in final size often results from
proportional changes in organ or tissue sizes. This phenomenon,
generally referred as scaling, is presumed to be regulated at the level
of embryonic patterning, but little is known about the conditions
and potential mechanisms by which cells might acquire relative
positional coordinates that result in the correlation of gene
expression patterns to embryo size. Patterning of the dorsal-ventral
(DV) axis in the early Drosophila embryo depends on the nuclear
distribution of the maternal factor dorsal (dl). Using quantitative
fluorescent in situ hybridization data, we measured the location of
the borders of the dl target genes vnd, sog, and ind in a population of
wild-type embryos and show that they correlate with the size of the
DV axis. Furthermore, we provide evidence that the distribution of
the nuclear dl gradient scales with the length of the DV axis
suggesting that the dl gradient may work as a global system of
relative coordinates in the embryo. Interestingly however, we found
that scaling of the dl gradient cannot explain scaling of all the
patterns of gene expression examined. For example, scaling of the dl
gradient accounts for scaling of the ventral borders of vnd and sog,
but the scaling behavior of the ventral border of ind does not
correlate with changes in dl distribution and, instead, appears to rely
on other mechanisms. Our data supports a model in which scaling of
target gene expression depends on gene-specific interactions in the
gene regulatory network and argues against the general idea that
scaling of a morphogen gradient suffices to ensure size-dependent
patterning.
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